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AFFORESTATION OF THE UPPER DON SANDS

A. G. Gayel!

The 3talin Plan for the Transformation of Nature in the steppe and Torest
steppe regions of European USSR calls for extensive sand afforestation work. -
In Voronezh Oblast alone, 37,000 hectares must be afforested during the period
19%9-1965. The forested area in Voronezh Oblast can be increased as much as
three to four times if up to 50 percent of the sand expanses are covered with
nerrow 20- to 30-meter-wide field shelter belts and up to 100-meter-wide con-
necting tree plantings. :

As is known, the upper Don sands represent old alluvial terrace formations.
The terraces have for the most part been worn down by subsequent erosion proc-
esses and can now be distinguished only with difficulty. Above the city of
Liski the sands form a gigantic crest which rises ur to 100 meters above the
level of the Don River and gradually merges with the clay loam chernozem steppe.
The steppe is broken in places by ravines and frequently resembles the central
part of a flood plain. Under the clay loam iies a layer of quaternary sand up
to 120 meters thick. In the direction of the present-day flood Pplain »f the Don,
the clay loams diminish and sands rise to the surface. Gronnd water is usually
found at great depths (L0-100 meters) and is only fourd at & higher level in a :
few places vhere lmpervious clay loam layers are present. 1

The sands nearest the flood plain have crests 4 to 6 meters high. Farther
away, the terrain becomes rolling. Where the sands begir to merge with the clay
. loam steppe, flat sandy loam belts 2 to 8 kilometers wide are distinguishable.

These belts are set off from the flat clay loam steppe by a low terrace 2 to U
meters high.

Dune sands, so typical of ithe middle and lower Don, seldom occur in Voronezh
Oblast. They occupy only a small area of several thousand hectares in the south- :
ern part of the oblast around the villages of Bereznyagi, Zamost'ye, and Gadyachiy. !
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Three types of sand can be distinguished, each characterized by 2 specisl
combination of natural conditions: dune sande, crested light sandy loams, and.
flat moderately heavy and heavy sandy loams.

Dune sands are old aeclian accumulaticns covered with fescue (Festuca sul-
cata)-feather grass (Stipa) vegetation growing on friable sandy soils called
groy sands. A distanctive characteristic of these soils is. the pale (grayish-
yellowish) color of the horizons. The humic herizor, 20 to 25 centimeters thick,
and the horizon transitional to the mother rock are composed of light yellow old
wind-blovn sand and exhibit a total lack of compact cemented horizons and layers.
Humus content in these horizons ‘doss not exceed 0.25 to 0.3 percent; and clay
(particles less than 0.01 millimeter in dismeter) content is not greater than
I to0 5 percent. The meximm field capacity of mcisture of these soils is very
low (3 to U percent) and the wilting percentage is about 0.6 percent. When
moisture content drops below 1.2 to 1.5 percent, the sand is dry to the touch.
Gray sand soils are thoroughly soaked through =ach spring, but during the summer
they dry out to a depth of 1.0 to 1.5 meters. Only heavy rains are able to soak
these s0ils to & depth of 30 to 50 centimeters. By November the soils are usually
egain moist to the touch.

Gray sand areas where ground water is found at a level deeper than 1.5 to
2 meters are little suited to tree growing. Plowing up these sands can lead to
blowing and covering up of adjacent fields with send. It is possible to plow
in narrow strips 20 to 30 meters wide, leaving strips of virgin scil between
these strips, and planting the nar-ow strips with wind-breaking smoke trees
{Continus Coggygria) s sorghum, rye, stc. Bub it is wiser al present to use the
greater part of the sands with ground water at a deep level for controlled graz-
ing purposes and to use for pine (Pinus) planting and for vegetsble and berry
grovwing only the lowland where ground water is found above the 1.25-meter level,
occupied by birch (Betula)-aspen (Populus tremula) clumps cn meadow and meadow
bog soils.

The greater part of the gray sand area, hcwever, was subjected to cvergraz-
ing by cattle between 1860 and 1890 and was changed into a secondary dune sand
area which is almost bare or covered with sparse psammophytic vegetation and
with the remains of balf-covered tree clumps. Such sands do not dry out to a
depth greater than 10 to 15 centimeters during the summer, but their field ca-
pacity of moisture is so low (3 percent) that they are unable to store water.
This quality of the sands together with their mobility does not tend toward a
high rate of survival or growth of trees on the tops or sides of the dunes. On
the other hand, the low-lying area between dunes which has ground water at a
level not deeper than 1.25 to 1.5 meters can be afforested (mostly with pine).
About 40 to 50 percent of the dune sands could be covered with clump-like plant~
ings.

About 60 percent of the old river terrace erea along the left bank ot the
Don is composed of crested lowland, sloping toward the Don and covered with light
brown, light sandy loam soils. A peculiar feature of these soils is that at a
depth of 1 to 1.5 meters they are mottled with zebra-like striped formestions
vhich may have resulted from the degradation of the overlying reddish, colloidal
iron, illuvial horizon, which is usually poorly expressed in these light sandy
loam soils. Above the secondary horizon lies the 50- to 80-centimeter-thick
upper horizon composed of humic, coarse, gravelly, light sandy loam (containing
up to 20 percent coarse sand) which has a grayish-brownish color. Downward, the
color lightens to whitish.

Typical vegetation found on virgin, light brown, coarse s gravelly, light

sendy loams is fescue-feather grass with occurrences of Cleistogenes (Diplochue)
squarrose.
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Humus content in these 20ils iz as great az 3 tc 8 percent; clay particle
content is 8 to 12 percent iz the upper horizen, up to 20 percent in the lower
horizen. Maximum field capacity oF moisture is as great az 6 to 7 percent in
the upper horizon, 10 to 12 percent in the lower bordzon. Corresponding wilt-
ing percentages in the upper and lower horizone are 1 te 1.3 percent snd 3 to &
percent, respectively. During the zwmmer thes: zcils dry cut %o a J=pth of 1.5
meters under steppe vegetation, but are thoroughly souked in the zpring and
sometimes even accumulate smsll quentities of surfacze water in low-lying places.
But ground water for the most paxt ldes very deszyp

V. A. Dubyanzkiy and cthar ztudants of Don sandx wmake nay distinstion be-
tween thesze soils ard graoup them 313 inte eithsr gray zand:s - chernozem-like
sandy lcams. But the extenzive ccowrrence of thess =2iis along the upper, mid-
dle, and lower Dcn and their peculiisr traz.growing guilitiss reguire that they
be studied carefuliy. They asre little zuited for sgricultursl purpozss. In
earlier times; the usual practice was tc grew mellus or rye on them for one or
2 years and then to let the land Zie fallsw to e svergrown with wseds. As a
result, 10 to 15 percent of this srea hsz haocame a shifting sard =res with un-
stable s0ils and many hollowz. But the przsepcs <f aeclian depssitions improves
retention of precipitated moisture, and the 2cid moisture zapacity of the low-
lying humis and 11luvial borizeons permits :pring storage of molsture aimost 1.5
to 2 times grester than in lcnse sands and gray sands. )

When carried out on well-praparsd 2011 {grcuind plowed 25 centinmeters dee
: 3 . ) N
on which melcne hsd been grewn previcuslyl pine growing 1 poseitle everywhere
on light brown zandy losms, regaxdiess of che depth of ccourrenne of ground
water. These scils are the cnes slong the Don which zhould e afforested first.
Along the lower Don, vlns: growing on scverzl thousand hactarsz of theze zoils

are already 40 to 70 yeare ¢id.

In 1932, ‘che Bogucharzkiy Experimental Point {nesr the settlement of Staro-
Tolucheyevo) cf the Voronezh Forestry Experimental Station wss aet up to work on
these light sandy loams. Fis2d sheltex b:ltz aund industrial rop plantations
have been planted thers, rates of grovwth snd »:ot sy:stem develormsnt have been
gtudied, etc.

[

Avout 35 to 4O percent of the upper Din aves i3 covered with cherozem-like
sandy loams 2, as they ars sl22 c¢aliz=d, dsrk trowe, deeply humic sandy loams
under fescue.feather grassz.stepve grass vegetation with cccasional amall osk
clumpe or grovez. Az ststed above, theze balts of sandy loams= border on the clay
loam chernoczem ateppe.

In the steppe variant of these soila; the 1- to 1.5.meter-thick, dark, humic,
sandy loam horizon merges with a 0.2- to 0 .h-meter-thick reddish brown illuvial
horizon which, farther down, grajually changes into light yellow sand. The sand
1s frequently underlain at a depth of 4 to 5 metere by yellowish brown steppe clay
loam. The forest variant of these soils exhibits definite traces of recent deg-
radation. :

Yhe humus content in dark brown sandy loams is as great as 1 to 1.8 percent
(very exceptionally higher); content of "melkozem” (3ol particles less than 0.01
millimeter in diameter) varies between 10 to 13 percent in the upper horizon, 15
and 20 percent in the lower borizen. Maximum field capacity of moisture is 10
percent in the upper horizon; 10 to 12 percent in the lower horizon. Wilting per~
centage is 2 to 3 percent in the upper hovizon, 4 tc 6 percent in the lower hori-
zon. These soils are thoroughly soaked each srring, with or without resultant
surface water accumulation. A largs part of the spring moisture ascumilates in
the upper and lower horizons. Under luxuricus- steppe vegetation, these soils dry
our during the summer tc a depth of 1.5 ¢ 1.7 meters. .

-3 -
CONFIDENTIAL

GONFIDENTIAL

for Release 2011/07/2



‘-4' . o B A

A T . 1

Sanitized Copy Approved for Release 2011/07/22 : CIA-RDP80-00809A000600360599-8

r | L

CONFIDENTIAL

CONFIDEWTTAL 50X1-HUM

Dsrk colored szandy loams ure satlsfaciorily beirg used for agricultura. crops
and in dry years produce better hurvestsz than do the reighboring clay lcam chernc.
zemg. Bub a3 3 result of exsessive plowing up of theze 2oilis, 10 to 15 percent
of this dark brown, 2eandy lcam ares hus beoome badly eroded. The eroded area san
be used for planting of pine, zak, and birch, and in the future the rest of the
aves can ve used for agricultural erdg:. Crops must ba pestected by a gystem of
snelter belts., FPrimsry talts may b2 250 meters spard, walle secondsry belts may
be 750 to 1,000 meters apart.

Altogether, up tc 100,000 hestires of ths Don Fiver :avds in Voranezh Oblast
can bs afferested. The 1ight Trowm, light sandy lsam# are the 301223 most suited
for pins plsnting. ALl ferestry work san be meshanizod whers thase 201ls secur,

It should be emphasized that afforests
out without danger of lcwering the arcund bszavuss the level alresdy
is very deep (50-80 meters) and slsc bassuze the mouistuse reguirement of trees
will not ewsesd that of the steppe vegetatina now growing on these zcils, It d¢
alzn tc be expectsd that ground water supply w11l Be improved by the eystem of
shelter belts and forests Just az it vis wher th= Kumennasys Steope was afforested.
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